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(54) LIQUID TITANIUM CATALYST COMPOSITION 

(5 7) Abstract: 

PURPOSE: To obtain a liquid titanium catalyst compsn. excellent in storage stability. 

CONSTITUTION: The catalyst compsn. is an ethylene glycol soln. contg. 0.1-50wt% tetraalkoxytitanium and an 
alkali metal hydroxide in an amt of 5-1,000mol% of the tetraalkoxytitanium. 



LEGAL STATUS 

[Date of request for examination] 14.07.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3341430 

[Date of registration] 23.08.2002 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



English Translation of JP 07-207010 A 
* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by Cross Language Inc. So the translation may not reflect the 
original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 
[claim 1] 

It is the ethylene glycol solution that % by weight contains tetraalkoxy titanium 
0. 1-50, and it is polyester manufacture business titanium catalyst composition fluid 
including containing alkali metal hydroxide of 5-1000 mol % as against the tetraalkoxy 
titanium 

[claim 2] 

Production method of polyethylene terephthalate including using titanium catalyst 
composition liquid of claim 1. 
[claim 3] 

It is a save method of titanium catalyst including making there be alkali metal 
hydroxide of 5-1000 mol % as against the titanium catalyst on storing titanium catalyst 
made up of tetraalkoxy titanium as ethylene glycol solution. 

[Detailed Description of the Invention] 
0001] 

[Industrial Application Field] 

The present invention is related to titanium catalyst. More particularly, the present 
invention relates to titanium catalyst composition liquid superior in save stability. 
The titanium catalyst composition liquid is suitable for production of polyester, 
production of polyethylene terephthalate in particular. 

[0002] 

[Prior Art] 

Polyethylene terephthalate is produced by polycondensat ion doing bis (/3 - 
hydroxyethyl) terephthalate or the oligomer (it is said to that BHET as follows) 
provided by means of reacting terephthalic acid or dimethyl terephthalate and ethylene 
glycol. For example, as polymerization catalyst of this case, it is well known that 
titanium compound such as tetraalkoxy titanium is used. Titanium catalyst is usually 
dissolved by the end of ethylene glycol beforehand to add this titanium catalyst in a 
polymerization process, a method to supply this solution is adopted. 

[0003] 

[Problems to be solved by the Invention] 

However, during a save of ethylene glycol solution containing this titanium catalyst, 
there is the case that one part of titanium catalyst precipitates. When the ethylene 
glycol solution which this catalytic substance precipitated is supplied in the 
polymerization process, and it polymerized, it becomes the cause that it is 
contaminated with black foreign matter by the end of provided polymer. Thus, though 
titanium compound can be superior to catalytic activity conventionally, use was 
1 imi ted. 

[0004] 

The present invention takes warning by the fact to take, a method to improve 
conservation stability of ethylene glycol solution containing titanium catalyst of the 
morphology which was superior in save stability or titanium catalyst is going to be 
provided. 

[0005] 

[Means to solve the Problems] 

As a result that the people of present invention repeated examination zealously to 
achieve an above object, stability of solution is remarkable by making there be 
particular alkali in ethylene glycol solution of titanium catalyst, and it improves, 
even if, in addition, it adds this solution in polymerization system that there is not 
deposition of catalyst in conservation of long term either, that bad influence was not 
given to" quality of provided polymer was found, and it was completed with the present 
invention. 

[0006] 

In other words subject matter of the present invention is the ethylene glycol solution 



that % by weight contains tetraalkoxy titanium 0. 1-50, and it is kept in polyester 
manufacture business titanium catalyst composition fluid including containing alkali 
metal hydroxide of 5-1000 mol % for the tetraalkoxy titanium. The present invention is 
explained in detail as follows. 
[0007] 

Titanium catalyst to intend for with the present invention is tetraalkoxy titanium 
such as tetrabutoxy titanium, tetrapropoxy titanium, and above all tetrabutoxy titanium 
is desirable. When this titanium catalyst is assumed ethylene glycol solution, 0. 1-50 
normal % by weight is preferable, and content of titanium catalyst in solution is 
0. 3-10 % by weight. 

[0008] 

According to the present invention, it is characteristic of that it makes there be 
alkali metal hydroxide in the solution, but, for alkali metal hydroxide, sodium 
hydroxide, potassium hydroxide, 1 ithium hydroxide are exemplified, preferably it is 
sodium hydroxide. 5-1000 mol %, is preferable as against titanium of a catalytic 
substance, and this abundance is 30-100 mol X. When the case more than this range 
supplied this catalyst solution in polymerization system, there is danger to give 
polymerization system bad influence , on the contrary, stability of catalyst 
composition fluid is unfavorable enough when there is less than this || these field not 
to be able to maintain. 
[0009] 

A formula of catalytic substance composition liquid usually depends on alkali metal 
hydroxide being mixed with titanium catalyst of specified quantity by the end of 
ethylene glycol. Save temperature of a catalyst solution is not limited in particular, 
but preferably normal 10-90 degrees Celsius are 20-50 degrees Celsius. In addition, a 
save period is not limited, too, but, at a minimum, stable can save the above for one 
month. The above-mentioned catalytic substance composition liquid is used at the time 
of at the time of production of polyester namely polymerization. By way of example 
only, when polyethylene terephthalate is produced, it is usually supplied in a 
polymerization process of BHET, but, by a case, it can be supplied in a production trip 
of BHET. Production of BHET should obey a well-known method, it is terephthalic acid 
or dimethyl terephthalate: Mole ratio of ethylene glycol is usually assumed 1. 1-1:3 at 
1:00, normal 200-260 degrees Celsius, reaction pressure are performed in normal 
pressure or compression in reaction temperature. 
[0010] 

In addition, a BHET method it polymerizes, and to produce polyethylene terephthalate 
should obey a well-known method, polymerization temperature should be usually done with 
l-100ppm as titanium atom for polymer producing 200 degrees Celsius - 300 degrees 
Celsius, polymerization pressure force in the case of titanium catalyst as an under 
vacuum of 0. 1 - 5mmHg, catalyst , in addition, for example, as other catalyst, 
germanium, antimony may be used together. In addition, well-known additive such as 
phosphorus compound may be added as polymerization additive. 

[0011] 

[Examples] 

The present invention is explained by an example in detail next, but the present 
invention is not limited to description of an example unless the subject matter is 
surpassed. 

[0012] 

After it was learned at ethylene glycol 50g to an example 1 glass envelope, and 
tetrabutoxy titanium (a product made in Co., Ltd. Mitsubishi Gas Chemical) 0. 37g were 
mixed in temperature of 20 degrees Celsius, in this, five % by weight aqueous sodium 
hydroxide 0. 5g (58 mol %) is added as against titanium catalyst uniform catalytic 
substance composition liquid was prepared by stirring just this uniformly.) A result 
shown in table -1 was got when save stability of the solution which stored this 
solution at 10-25 degrees Celsius for 30 days was examined. 
[0013] 

Quantity of addition of aqueous sodium hydroxide is changed, and, in prescription of 
example 2 to 3 example 1, similar resultant when it was tested is shown to table -1. 
[0014] 

Addition of aqueous sodium hydroxide is omitted in a method of one comparative example 
example 1 , in addition, a result when it was performed by a similar method is shown 
for table -1. 

[0015] 

^-^(2) 



lOppm added titanium catalyst prepared in example 1 in example 1BHET (mean degree of 
polymerization 5-7) as titanium, and 280 degrees Celsius, a condition bottom of ImmHg, 
3.5 length of time polymer izat ion were performed, and polymer was produced. There was 
not the black exogenous material by the end of a provided polymer at all. In addition, 
a color (b value) was 5.5, and, as for degree of viscosity [7?] 0.807 of a provided 
polymer, the physical properties value of polymer in itself was good. 

[0016] 

As for viscosity [7?] 0.795 of provided polymer, the color tone (b value) was 5.7 when 
a thing prepared with comparative example 1 was used as titanium catalyst, and it 
polymerized in two example examples 1, but was discovered ten several by the end of 
lOOg black foreign matter by the end of polymer. 

[0017] 

[table 1] 

[0018] 

[Effects of the Invention] 

According to the present invention, for example, titanium catalyst composition liquid 
saves the above-mentioned extended period for one month, and titanium catalyst is held 
in extremely stable condition. As a result, even if this titanium catalyst is used, 
and polymerization of polyester is done, it is stable, and polymer of a high quality 
can be produced without black foreign matter occurring by the end of a provided 
polymer. 
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